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Abstract
Scorpions are well known, venomous arthropods
(Class: Arachnida, Order: Scorpiones). Their venom is
composed of neurotoxins, proteases and cytotoxic
peptides which plays a major role in toxic components
such as inflammatory, antimicrobial and hemolytic
activity. Venom is key for the survival of scorpions as it
is involved in defense against prey and in feeding on
predators. Centruroides vittatus (bark scorpion) is
commonly found in North America, with habitat ranges
from Nebraska to southern Texas. For this study,
scorpions were harvested from Laredo, Texas (27˚57’
N, 99˚43’ W), held in captivity for 4 months and fed a
consistent diet of Acheta domesticus, prior to milking.
The venom signatures from individual size class IV
scorpions and the pooled samples from size class IV
and I-III scorpions were investigated. Sodium dodecyl
sulfate polyacrylamide gel electrophoresis (SDSPAGE) and Li-Cor scanning techniques were employed
to resolve differences in venom signatures. Selected
protein band (9) returned normalized intensity values of
112571.12, 56472.49, and 57149.72 for Luc1, Luc2,
and Luc5, respectably. This suggest, on average, Luc2
and Luc5 expressed a 0.50 fold lower expression
compared to Luc1. Meanwhile, selected protein band
(7) returned normalized intensity values of 16250.12,
20311.69, and 29904.62 for Luc1, Luc2, and Luc5,
respectably. This suggest, on average, Luc2 and Luc5
expressed a 1.55 fold higher expression compared to
Luc1. Examination of pooled size class I-III and size
class IV venom suggests size class IV venom displays
higher intensities for bands 3, 4 and 7 compared to size
class I-III scorpions. Our data suggests there is a
difference between individual C. vittatus venom
signatures.

Date Captured
March 14, 2014
Mark - ID
Luc1
Luc2
Luc5

Temperature (°C)
21.00

Humidity (%)
68.00
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Wind speed (km/h)
9.70
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Figure 7. Resolving gel of pooled
crude venom. Pooled C. vittatus
venom (40µg/ml) from size class IV
and I-III scorpions were analyzed by
10% SDS-PAGE. SDS-PAGE gels
were stained with Coomassie blue and
subsequently, scanned using Li-Cor
image scanner. The intensities of the
bands were obtained using ImageJ
software. Protein bands are labeled 1-7
(Right). Molecular weight marker
(kDa) (Left).

Location
Height from ground (cm) Scorpion size (cm)
Mesquite
45.00
1.80
Allthorn goatbush
65.00
2.00
Allthorn goatbush
105.00
1.60

Table 1. C. vittatus’ demographics. Current scorpions’ weights and
lengths collected using a scale and measuring from the anterior of the
prosoma and the posterior of the mesosoma. Scorpions were then
individually caged, fed crickets once a month, and watered daily.
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Figure 1. Location were C. vittatus scorpions were captured.
(A) Map of Texas. Laredo, Texas (Red star). (B) Field site for
scorpions study and sample collection (Red circle: Texas A&M
International; Lat/Long: 27°05'42.0"N, 99°17'34.8"W).

Figure 4. Stacking gel of crude venom. Venom from three size class IV
scorpions (C. vittatus; Luc1,Luc2, Luc5) and BSA standards (60, 40, 20,
10, 5, and 1 µg/ml) were applied to SDS-PAGE. The total protein bands
(red) were visualized with coomassie staining and imaged using a Li-Cor
scanner.

Figure 5. Analysis of total protein concentration. Excel was used to
create the BSA standard curve that analyzed Luc1, Luc2, and Luc5’s total
protein concentrations.

Introduction
Scorpions are well known venomous arthropods
(Class: Arachnida, Order: Scorpiones). Their venom is
composed of neurotoxins, proteases and cytotoxic peptides
which plays a major role in toxic components such as
inflammatory, antimicrobial and hemolytic activity.
Previous reports have demonstrated venom is diverse
among scorpion classes and geographic locations [1, 2].
Diversity in the concentration of elements that make up
venom among different scorpion classes was investigated
by pooling three classes of buthidae scorpions separately
(Androctonus bicolor, Androctonus crassicauda, and
Leirus quinquestriatus) [2]. We hypothesize that
individual size class IV scorpions express identical venom
signatures and that pooled size class I-III samples will
display different venom signatures from pooled size class
IV, which may represent ontogenetic diversity.
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Size Class and Venom Collection
1 cm

Figure 2. Size class determination
of C. vittatus. Size class I
scorpions <5 mm, size class II 510 mm, size class III 10-15 mm,
and size class IV were lengths >15
mm. Image:(McElroy et. al, 2017)
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Figure 6. SDS PAGE
analysis of venom from
individual scorpions. Size
class IV scorpion venom
signatures from three
individual. Coomassie
blue staining demonstrates
variation between samples.

Figure 3. Venom Collection
Method. Scorpions were held by
their tails and directed to sting in a
centrifuge tube that was wrapped
with parafilm. The droplets were
collected via capillary tube and
pipet and then, placed in a PCR tube
containing one microliter of PBS.
The PCR tube was labeled and
stored at -20°C until further use.

Table 3. Protein Band intensities of pool C. vittatus venom (IV and
I-III size class).

Results
The venom signatures from individual size class IV scorpions and pooled
samples from size class IV and I-III scorpions were investigated. Total protein
band intensities (Figure 4) were used to normalize scorpion samples. The BSA
band intensities from figure 4 were plotted and used to determine total protein
concentration of the venom samples: Luc1, Luc2 and Luc5 (Figure 5). The
total protein normalization factor was applied to subsequently analyzed venom
samples (Table 2).
Figure 6 shows a coomassie stained gel containing the venom signatures of
three individual scorpions. Luc1 appears to have fewer bands compared to Luc
2 and Luc5. The protein bands from figure 6 where scanned and analyzed to
generate normalized protein band intensities (Table 2). Measured protein band
intensities (band 7 and 9) for Luc2 and Luc5 indicate the bands are1.55 fold
greater in intensity compared to Luc1 (Table 2).
A comparison of pooled (venom from multiple scorpions) samples indicate
variability in venom signatures from different size classes (Figure 7). The
protein bands from figure 7 were scanned and analyzed by Image J software.
Examination of pooled size class I-III and size class IV venom suggests size
class IV venom displays a 1.43, 1.13, and 1.06 fold higher expression higher for
bands 3, 4 and 7, respectively, compared to size class I-III scorpions (Table 3).

Conclusion
Table 2. Normalized protein band intensities from C. vittatus
individuals.

Our data suggests there is a difference between individual C. vittatus
venom signatures as well as a difference between separate size class venom
signatures. Ontogenetic variation is a possible explanation, but further analysis
is needed for support.

